粒子物理学国际发展态势分析 by 刘小平 et al.
 SCIENCE FOCUS Vol. 5 No. 3 2010
刘小平*  朱相丽 李泽霞 黄龙光 李乃畅




















































































































































1 CI = ("Particle physic*" or "high energy physic*" or "flavor physic*" or "Particle astrophysic*" or "Neutrino physic*" or "Higgs" or 
"bosons" or "fermion" or "quark" or "lepton" or "graviton" or "gluon" or "baryon" or "hadrons" or "meson" or "muon") and py = 1999-2008
使用受控词检索是为了滤去与主题不相关的文献，增加结果的相关性。
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排名 主题词 论文数量
1 quantum chromodynamics 10 086
2 standard model 4 328
3 meson hadronic decay 4 271
4 fermion systems 3 933
5 B mesons 3 901
6 chiral symmetries 3 463
7 quark models 3 269
8 spontaneous symmetry breaking 3 235
9 Higgs bosons 3 218
10 quark mass 3 097
11 CP invariance 3 009
12 high energy physics instrumentation computing 2 864
13 heavy ion-nucleus reactions 2 726
14 quark-gluon plasma 2 725
15 perturbation theory 2 667
16 lattice ﬁeld theory 2 568
17 ﬂavour model 2 401
18 quark conﬁnement 2 223
19 meson mass 2 204
20 electromagnetic decays 2 189

















年份 最受关注主题词(Top Technology Terms) 新出现主题词(New Technology Terms)
1999
quantum chromodynamics; standard model; spontaneous 
symmetry breaking
quantum chromodynamics; standard model; spontaneous 
symmetry breaking
2000 quantum chromodynamics; tandard model; ﬂavour model
C++ language; energy level crossing; optical links; electron-
proton scattering; minimisation
2001 quantum chromodynamics; quark models; standard model
plasma inertial conﬁnement; vacuum apparatus;nuclear 
decay theory; particle beam fusion accelerators; phase 
transitions; Runge-Kutta methods; distributed programming; 
software portability; spontaneous emission; accelerator-based 
transmutation; mesh generation
2002 quantum chromodynamics; quark models; standard model
vacuum (elementary particles); nuclear phase transformations; 
deeply virtual Compton scattering
2003
quantum chromodynamics; meson hadronic decay; standard 
model
Kosterlitz-Thouless transition; radiofrequency spectra; heavy 
tau leptons
2004
quantum chromodynamics; standard model; meson 
hadronic decay
Doping; muon colliders;dressed states; XML; Higgs physics; 
alpha-particle effects; Berry phase
2005
quantum chromodynamics; fermion systems; meson 
hadronic decay
rotational-vibrational energy transfer; large-scale systems; 
pentaquarks; Corbino effect; electromagnetic wave propagation; 
light interference
2006
quantum chromodynamics; fermion systems; meson 
hadronic decay
cosmic acceleration; noncommutative ﬁeld theory; Andreev-
reﬂection; CeCoIn5; coexisting order parameters; d-wave 
pairing; generalised Blonder-Tinkham-Klapwijk formalism; 
heavy fermion superconductor; junction impedance; minimal 
Joule heating; multiple bands; multiple order parameters; 
pairing mechanism; point-contact spectroscopy; pulsed 
measurement techniques; single crystals; system-on-chip
2007
quantum chromodynamics; fermion systems; meson 
hadronic decay
muon sources; benchmark testing; infrared imaging; Newton-
Raphson method; seismometers; superconducting devices
2008
quantum chromodynamics; fermion systems; meson 
hadronic decay
Bookkeeping; records management; audio-visual systems; 
automation; decomposition; interplanetary magnetic ﬁelds; 
Mach number; oscilloscopes; plasma drift waves; plasma 
electrostatic waves
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2 检索式为：TS=(("Particle accelerator") OR ("Linear Accelerator") OR (cyclotron) OR ("Large Hadron Collider") OR ("Compact Muon 
Solenoid") OR ("Super Photon ring-8 GeV") OR ("beta particle accelerator") OR ("Alpha Magnetic Spectrometer") OR ("High Energy 
Accelerator") OR (Tevatron) OR ("European Synchrotron Radiation Facility") OR ("Advanced Light Source") OR ("Canadian Light 
Source") OR ("Dortmund Electron Test Accelerator") OR ("Electron Stretcher Accelerator") OR ("Synchrotron") OR ("Large Electron-
Positron Collider") OR (Geiger counter) OR ("A Large Ion Collider Experiment")or "Higgs" or "bosons" or "fermion" or "quark" or "lepton" 
or "graviton" or "gluon" or "baryon" or "hadrons" or "meson" or "muon" or "Isospin" or "Particle physic*" or "high energy physic*" or 
"ﬂavor physic*" or "Particle astrophysic*" or "Neutrino physic*")。检索日期：2009年12月6日。
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序号 机构/企业 所属国家 专利数(件)
1 日立公司 日本 94
2 三菱电子公司 日本 80
3 住友重工公司 日本 66





6 日本JSR公司 日本 51
7 日本国立放射医学研究中心 日本 44
8 东京电子有限公司 日本 41
9 美国美光技术有限公司 美国 37
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序号 IPC类 含义
1 A61N   0005/10
X射线治疗法，γ射线治疗法，粒子
照射疗法
2 G01N   0027/62
通过测试气体的电离，通过测试放
电，例如阴极发射
3 G01T   0001/00
X射线辐射、γ射线辐射、微粒子辐
射或宇宙线辐射的测量
4 G21K   0001/00 辐射或粒子的处理装置，如聚焦、慢化
5 H01J   0049/34 动态分光仪
6 H05H   0007/00 各种加速器包含的各种装置的零部件
7 H01L   0021/02 半导体器件或其部件的制造或处理
8 H05H   0009/00 线性加速器
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International Development Trend Analysis of Particle Physics
Liu Xiaoping*, Zhu Xiangli, Li Zexia, Huang Longguang, Li Naichang 
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*Corresponding author, E-mail: liuxp@mail.las.ac.cn
[Abstract] By analyzing articles and patent in particle physics from 1999 to 2008, combined with qualitative research, this paper describes 
the international development trend of particle physics. The results show that particle physics research mainly distribute on the United 
States, Germany, Japan, Italy, Russia, China, Switzerland, France, Britain and India. The three frontiers of particle physics is energy frontier, 
intensity frontier，cosmic frontier. The future development trend of particle physics is to solve ten scientiﬁc problems.
[Keywords] particle physics, scientometrics, patent analysis
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研究论文发表在2010年3月31日Journal of the American 
Chemical Society, 132(12):4031—4502上。
鸡躯体性别由细胞自主决定
在哺乳动物性别决定模型中，胚胎在性别决定基因
启动性腺分化前是不存在性别差异的。虽然这一模型被
认为适用于所有的脊椎动物，但是并未完全确认。英国
爱丁堡大学Michael Clinton研究小组利用3只侧向雌雄同
体鸡(自然界中少见的一种动物两侧分别表现出雌雄性
状的现象)，研究了鸟类性别决定机制。他们发现雌雄同
体鸡是真正的雌雄嵌合体，表明雌性和雄性鸟体细胞可
能具有固有的性别决定机制。为验证这一假说，他们将
相反性别的胚胎的中胚层进行移植，得到了雌雄嵌合体
性腺。与哺乳动物混合性别嵌合体不同，鸡的混合性别
嵌合体中，供体细胞被排除在受体性腺功能结构之外。
如，将雌性组织移植到雄体中，参与发育睾丸的供体细
胞仍然保留着雌性特征并表达雌性功能的标志物。这些
研究证明鸟类体细胞具有固有的性别，即其性别分化是
细胞自身控制的。相关研究论文发表在2010年3月11日
Nature, 464 (7286):237—242上。
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